Making stream of production. 

-13. Making Stream of Production- Kanban system. 

Before going back to the company (President: C. Wilkins) and the project, I would 
write the Kanban system. 

1. What are Kanban and the work? 

As you know the Kanban system is used as one of tool of JIT. 

1) The kind and each image of Kanban. 

The kind of kanban. 

Shikake (or Seisan-Shiji) kanban: Production order kanban. 

There are 2 kinds. 

-Process kanban 
-Signal kanban 

Hikitori kanban: Withdrawal kanban. Also 2 kinds. 

-Withdrawal kanban in process (we call; Withdrawal kanban) 
-Supplier kanban 
Other kanbans. 

-Rinji kanban: Temporary kanban. 

-Tokkyuu kanban: Express kanban. 

-Tunnel kanban: Through (or Tunnel) kanban 
-KyouYou kanban: Common use kanban. 

-UchiKiri kanban: Production End kanban. 

-JuchuuSeisan kanban: Make to Order kanban. 

-Electronic kanban: IT used kanban — omit. 


Let's look at one by one. 

Image example of Process Kanban. 


Photo of 
part 

/ A 

Process 

To 

Galvanization 

Unit Parts Assembly 

/°.£ 

Part Number 

123456 

Address 

/°j 

Part name 

Supporter 

UA-31-22 


Quantity 5 

Container 

4A N° of Kanban 1/7 


Above kanban card shows the fabrication requirement of the parts (Supporter and the 
part number 123456) at the process of Galvanization. 

The next process is the Unit Parts Assembly line. And the card requires to put the 
galvanized parts in the address of UA-31-22. 

The quantity is 5 pieces by one card. And put the galvanized parts in the 4A type 
container. 

The number of this card is 1 in 7 total. 
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Image example of Signal Kanban. 



It is used for the production order of (for 
instance) press process which several kinds of 
parts are fabricated in one line and are the lot 
production because of the changeover time 
required. 

The shape is delta. Therefore it is called with 
the popular name of Delta kanban. 

And as the case of press process, this kanban is 
made with metal. 



This Signal kanban (Delta kanban) shows the 
production requirement of the press parts 
which the part number is 41314—. 

And it is required to put 60 press parts in one 
container. 

St. Number (Standard Number) 

Prod: 300/lot shows the 300 pieces production in 
one kanban (60 x 5 containers/kanban). 

The production is made in the line ER 2500. 


Store 


Line: ER 2500 



Press kanban stand 


ptHXbj 


Material cut kanban 
stand 


Above picture shows the movement of 2 process kanbans which are Press Process 
kanban (Signal kanban: Delta kanban) and Material Cut Process kanban. 

St. Number: 1. 
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St. Number (Standard number) for instance above picture and Store. There is the 
kanban in the position of No.4 container. 

And next process pulls the parts one container by one (as much as possible). 

Then at the timing of No.4 container is pulled, the Signal kanban is taken off and put 
in the Press Kanban Stand (l). 

The press process fabricates several kinds of press parts. And when hanging 
the kanban in the Press kanban stand, the order never be changed. 

After finishing one lot and kind, the pressed parts are carried to the store with the 
kanban (3). 

And next process kanban is put in the side of the press machine (2) to start the 
production. 

Above case, St Number is 1 which means after No. 4 container pulled, still there is the 
stock of 1 container (No.5). 

Above case of Part No 41314—. 

After producing 300 pieces (60 x 5 containers) in one kanban, the Signal kanban 
should be put in the position of No. 4 container and carried to the Store (3). 

This press process has the affiliated process which is the Material Cut Machine and 
the process. 

This Material Cut process also is controlled with the kanban (Material Cut Process 
kanban). 

This kanban's St. Number is 3 (the position is No. 3 container). 

Let's look at the flow of the affiliated process and the movement of the Process 
kanban. 

When the pressed parts is pulled one container by one and the No. 2 container is 
pulled, the Material Cut Process kanban is taken off and carried to the Material Cut 
kanban stand and put (T). 

And when start the production, the Material Cut kanban also is put in the side of the 
machine ((3)). 

In this case the Press Machine hasn't the Store, but has a small waiting area. 
This press process has the several kinds of different work, but the cut material 
is same. If the press machine has several different kinds of cut work, the stock 
area (Store) which have the sufficient locations is required. 

After the press, the Material Cut kanban is put in the No. 2 container (Signal 
kanban is in the No. 4.) and carried to the Store. 

The information contents in kanban are variable and free and are decided depending 
upon the condition of the factory. 

For instance above Signal kanban. 

This Signal kanban which is used in a Toyota factory has these information. 

But other factory has more. Additionally Factory name (Motomachi Plant), Colour 
code of Store, Material, Basic unit etc. 

And the shape is also free. (For instance rectangle) 

Image of Withdrawal Kanban. 
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Pre- 

Process 

Number of Place 
P-8-34 

Quantitv: 5 

Container: B 

Post- 

Process 

Press 

Product: XN30BC 

N° of Kanban 

1/7 

Galvanization 

Plant 

P-2 

Part Number 

123-456 

A 

Galv-4-23 


Part Name 

Supporter 



This kanban shows and requires the transportation of press parts from the Press- 
Store (P-8-34) of press process to the GalvStore (Galv4-23) of Galvanization plant. 

It requires 

The material handler of Galvanization Plant to go the press process (P-2) and 
to pick up the pressed parts (Supporter, Part number: 123-456) at the place of 
shelf number (P-8-34) and to carry and put in the Store of Galv4-23. 

Look at next picture. 



In above picture the arrow mark is the cycle of Withdrawal kanban between 2 stores. 
The movement is. 

1) Galvanization kanban in the kanban stand. And the material handler takes 
the Galvanization kanban from the stand and goes to the GalvStore to pick the 
parts at the location (for instance) of Galv4-23. (Arrow of (l)) 

2) The galvanization process. The galvanization kanban is put the side location 
of galvanization machine. 
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3) When the material handler pick up the press parts (for instance) in the 
address of Galv4-23, replace the kanban from Withdrawal kanban which is put 
in the container to the Galvanization Process kanban. 

And the press parts with Galvanization Process kanban are put and prepared 
beside of the Galvanization machine. 

On the other hand 

the Withdrawal kanban replaced is put in the kanban post ((3)). 

4) The material handler takes the Withdrawal kanbans regular time and goes 
to the Press-Store to pick the press parts in the Press-Store. ((4)) 

When picking the press parts, he replaces the Process kanban (Delta kanban) 
to the Withdrawal kanban. 

And to hang the Press Process kanban in the Press kanban stand. 

On the other hand 

the press parts with Withdrawal kanban replaced are carried to the GalvStore 
and storaged in the location of (for instance) Galv4-23. (©) 

The cycle of (3) (3) © is the Withdrawal kanban. 

Actually. 

I don't teach or recommend to use Withdrawal kanban because (as you aware) it is 
used between the Stores (from Store to Store) which means that (for instance above 
picture) it is necessary to have GalvStore and Press-Store and increase of Store 
locations and WIP or Inventory. 

If the company is large and it is necessary to use kanban over and between 2 factories, 
there is the case of use Withdrawal kanban. 

For instance. Toyota car manufacturing process. 

Let's look at the processes of Forming & Press Plant, Forging & Refining Plant, 

Baking Coating Plant and Unit assembly Plant of Toyota (Tahara Plant). 

The outline of kanbans cycles is as follow. 

Explain from the ultimate process (Unit assembly Plant and going to upstream) to 
Forming & Press Plant. 

1) Unit assembly process pulls the parts from UA-Store. 

When pulling, replace the kanbans from BC-Withdrawal kanban (Baking 
Coating kanban) and to put the Unit assembly Process kanban. 

And to put the BC-Process kanban in the kanban post. 

2) The material handler collects and brings the BC-Withdrawal kanban and goes to 

the BC-Store and pick the parts at regular time. 

When picking the parts baked, replace the kanbans from BC-Process kanban to 
BC-Withdrawal kanban 

And the Baking Coating Process kanban (BC-Process kanban) to be put it in 

the kanban post. 

And the parts baked with the BC-Withdrawal kanban to carry to the UA-Store. 
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3) BC-Process kanban (of in the kanban post) is gathered and carried to the FR-Store 

to pick the parts forged & refined at regular time. 

The process of Baking Coating is continued while the WIP in Waiting 
(which is like small store) to be there. 

4) When picking the parts forged & refined, to replace the FR-Process kanban to 

BC-Process kanban. 

And the FR-Process kanban to be put the an post. 

The parts forged & refined to be carried to the Waiting with BC-Process kanban 
put. 

5) The FR-Process kanban to be collected regular time in the n post. 

And to be brought for picking the parts in the FP-Store of Forming & Press 
Plant. 

And to be replaced the FP-Process kanban to FR-Process kanban. 
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And the FP-Process kanban to be put in the kanban stands (Forming & Press 
kanban and Material cut kanban). 

The parts pressed to be carried to the Waiting of furnace of Forging & Refining 
Plant. 

The process of Forging & Refining is continued while the WIP in the Waiting 
to be there. 

7) The cycle of Forming & Press process is same to the Line: ER 2500 (2nd page). 

And omit the explanation. 


Image example of Supplier kanban. 

Next form is one example of Supplier kanban. 

My previous company Sumitomo also uses the Supplier kanban for the wiring harness 
supply. And the image is as follow. 

6 times delivery in one day. 

And the hour is 8:00, 11:00,-. The parts to be put in the Location To de liver to the line No. 36 of 

No. 5S- 9-3-8 of Assembly line No. 36. Tsutsumi Plant Assembly line. 


Deli very Time 
8:00 
11:00 
15:00 
21:00 


24:00 

4:00 


6436040000000000007 


Sumitomo Wiring 
4 

1 - 6-2 


Location 

5S 9-3 8 


3417401100000000010146 


82154-16018-01 5/20 

B-J-l 

263 io 


Tsutsumi 


100360360OC00001 


Assembly 

36 


Bar code of supplier and the 
name. 

Store numberof supplier: 4. 
1-6-2: Oneday-6timesdelivery 
and the parts to be delivered 


parts name; Reair Doorwiringharness. 

Bar code. 

Part No; 82154-16018-01. 

Car type and Model: B-J-l. 

Total 20 kanbansto be issued and No. 5th kanban. 
10 wiring harnesses in one container. 

Back numberof the parts: 263. 


The account of sales is made at the timing of the stowage to the truck which is 
despatched by Toyota Plant. 

Above delivery cycle is 1-6-2. a - b - c. 

In "a" days, b times delivery, and at c times after. For instance above kanban. 
In One day, 6 times delivery is required and this kanban is delivered after 2 
kanbans. 

And at each 4 hours, it is required to deliver the same products. 

The products in truck also are calculated as the stock. 
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Most frequent case which I have experienced is 1-16-2 which requires 16 times 
deliveries in a day (1.5 hours each delivery). 

Look at the next picture. 

This supplier kanban also one of Withdrawal kanban between the Door assembly line 
(which is one of sub line of Camry in Tsutsumi Plant) and Sumitomo delivery centre. 


Toyota Tsutsumi Plant 


Location 

5S9-3U 


Supplierkanban 


Door Assembly Line. 

Cartypeand Model: B-J-lCamry. 
Camry. 


Sumitomo 
TTeirvery Centre. 


Jo 

r 


Sumitomo Wiring 

Systems 

xxxx Factory. 






'§ 






Process kanban 


82154- Assembly 
Line 


Between the Sumitomo delivery centre and Sumitomo xxx Factory, the Assembly 
Process kanban was used. 

.Omit the explanation of the kanban circulation. 

Next photo is one of supplier kanban between Toyota Takaoka Plant and a parts 
supplier. 
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Above Withdrawal kanban is one kind of card with plastic cover which is used between 
the supplier to the (Toyota) line. 

There are some other kanbans. And in this opportunity, I would explain them. 

Other kanbans. 

-Rinji kanban^ Temporary kanban. 

-Tokkyuu kanban: Express kanban. 

-Tunnel kanban: Through (Tunnel) kanban 
-UchiKiri kanban: Production End kanban. 

-JuchuuSeisan kanban: Make to order kanban. 

-Kyouyou kanban: Common use kanban. 
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Explain one by one, but omit the explanation of circulation. 

-Rinji kanban^ Temporary kanban. 

Temporary kanban also has both types of Process kanban and Withdrawal 
kanban. 

When and in what occasion these are used? 

When the production line had problems such as defects, machine troubles, 
unscheduled production requirements, holiday work for recovering delay which 
requires the additional stock, the Temporary kanban is issued. 

The Temporary kanban should be collected after the use immediately and has 
very clear mark as following example. 



(The example of Temporary Withdrawal kanban----Omit) 

Now 

The circulation of this kanban are both "Pull" and "Push". 

And after the finish of the production, the kanbans must be retreated from the 
gemba promptly. 

-Tokkyuu kanban: Express kanban 

The shape of this kanban is same to above process kanban, but the frame colour 
is not green but red. (Of course there is Withdrawal kanban also.) 

Utilization. 

Express kanban is used for the case of unusual material or parts shortages and 
must be retreated after the finish of the supplement. 

In the Toyota line, there are kanban stands or posts for the kanban system. 

And beside of a kanban post, there is a red coloured kanban post which is for 
express kanban. 

Unusual shortages in Toyota? 

Yes there were (and may be there). I haven't seen such case in his production 
line, but according to the talk of my friends, there were often. 

And the procedure is as follow. 

Assumption. 

The material handler of the unit parts assembly line went to the Parts Store of 
the press process (parts preparation process) and found the unusual stock level 
of the A parts. 
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And he recognized that it is unusual and if leaves the situation, the line stop 
might be occurred. 

Action. 

1) The material handler writes the express kanbans of the A parts. 

2) Put the express kanban in the red post. 

3) At same timing he push the button of the light of A parts in the AND ON 

which there is beside of the process kanban post. 

This ANDON information is also shown in the ANDON of A parts 
production process. 

4) The "worker" of the A parts production process or the team leader goes to the 

red kanban post and take it promptly. 

5) The worker produces the shortage A parts immediately and carries them to 

the Parts Store of the unit parts assembly line by himself. 

-Tunnel kanban: Through kanban. 

If there are plural number of processes. And if these processes are related 
closely and are possible to be regarded as one process, the Through kanban is 
better rather than the use of each process kanban. 

Through kanban is used in the processes which each process is connected with 
chute, conveyor or (for instance) are the processes of Heat treatment, 
Electroplating, Cleaning and Coating. 

The form of the Process kanban or Withdrawal kanban--- Omit, but same as the 
examples described before. 

As the example I explain the press process of Toyota (Motomachi Plant). 

For instance for fabricating Door or Side Body 

The Steel Roll is strengthened and washed. 

And after Straighten and Wash, the Steel Roll is Pre-cut. 

in the Store. 



In parallel in the Press Process the press die is set-up in the press 
machine. _ 

Change and Setting Die 


The press process which has 5 processes is begun. 



In this case (for instance: Press Process which 5 processes) it is controlled with one 
Through kanban from the Press to the Store. 
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Material preparation process. 
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Press Process- 4th/o. Punching Hole Lateral direction. (Omit the Photo. Same 
as above.) 



-Kyouyou kanbam Common use kanban. 

Again let us look at the following picture. 

For example. 

The FR-Process kanban (the process of Forging & Refining process) has 2 
characteristics. 
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As you aware one is the Withdrawal kanban. One is the Through kanban (which is one 
kind of Process kanban). 

Like as the example, one kanban has 2 characteristics and functions and is called 
Common use kanban. 

-UchiKiri kanban: Production End kanban. 

I have already explained this kanban in the Making stream of production-10. 

This kanban is used at the end and discontinuation of the production. 

For example Toyota (and also the car manufacturers) makes the full-model change in 
each 4 years (Minor-model change is made each year.). At this time all of the design is 
changed. 

And when changing current model to new model, all of the inventories of materials 
and parts of current model are checked and are planned the production schedule. 

At this occasion the production system is not "Pull" but push in the Te-ban control. 

The Production End kanban is used as the production ticket with the calculation of 
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Te-ban. 

This Production End kanban and next Make to Order kanban are not used the "Pull 
system", however, these are also one part of Kanban System of TPS. 

-JuchuuSeisan kanban: Make to Order kanban. 

The Make to Order kanban also one part of kanban system. 

Now one of misunderstanding. 

Is Kanban system "Pull system"? 

It is not always to say so. The Production End kanban and Make to Order 
kanban also one part of the kanban system. 

Make to Order kanban. 

Exactly this kanban in Toyota is between the kanban system in Pull and Te-ban 
control. 

When looking the manufacturers it is possible to categorize 3 patterns as follow. 


Category 

Characteristics. 

l) Heijunka Production 

Stabilized production under the Stabilized demand 
in some long term. Long term product lifecycle. 

Small monthly production fluctuation including 
seasonal variation. Monthly Production Plan. 

2) Middle 

Middle between l) and 3). 

3) Not possible to Heijunka 

Fluctuated demand. Short lifecycle. 

Long lifecycle but intermittent demand. 

Seasonal variation. Seasonal fluctuation. 

Fluctuation of monthly demand. Special order. 
Prototype production. 


Category 

l) Heijunka Production. 

The company can utilize Heijunka production "for all his products". 

And the condition of Heijunka possibility are 

The productions is stabilized under the stabilized demand and in the 
"monthly production plan". 

These products demands are stabilized in some long term (for instance 
more than 6 months.) 

These have the long term lifecycle (for instance one car model has 4 
years lifecycle.) 

Small monthly demand fluctuation including seasonal variation (for 
instance Chocolate maker has big seasonal fluctuation.) 

In fact, there is no such manufacturer. 

Toyota also not possible to apply Heijunka production for all his products. 

For instance Toyota also has the demands of "Special order" such police car, 
Trial and/or Prototype production". 
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Toyota also receives the special orders such Police car (very small quantity: for 
instance lOcars). 



3) Not possible to (apply) Heijunka. 
Opposite condition of l). 


At the middle of assembly process, 
the car body (which is almost 
assembled) is taken off and is 
assembled special parts and 
equipment as police car in the 
special line. 

The production (after to be taken off 
and to be moved to special line) is 
batch production. 

Then for this batch production, the 
Make to Order kanban is used. 


2) Middle. 

The company has some productions which are possible to apply Heijunka and 
also has the productions which are not possible to apply Heijunka. 

Actually most of manufacturers are in "Middle". 

Most of the products of Toyota or other car manufacturers are possible to be 
applied Heijunka and have very minor 3) category productions. 

But most of the production kinds in general manufactures are in 2). 

For these Middle categorized manufacturers need to implement both normal kanban 
(Process kanban, Withdrawal kanban) and such special kanban (Production End 
kanban, Make to Order kanban). 

I would describe the use of Make to Order kanban in the next issue (Making Stream of 
Production-14). 

Because for general companies the use of both Make to Order kanban and normal 
kanban is realistic. 

In here please understand following 3 points. 

■1. For general companies, the introduction of only normal kanban (Process 
kanban and Withdrawal kanban) causes serious troubles. 

(Because normal Kanban is based on to have the stock.) 

-2. Kanban system is not always to say "Pull system". 

-3. Heijunka is essential condition for "Normal kanban". 

-4. The base of Heijunka is monthly production plan. 


Note) Has Toyota Production Plan and forecast?! 

When making a conversation with my friends, I have got very strange reaction 
regarding the Production Plan and Forecast in Toyota. 

Their saying or believe is that Toyota doesn't make the production plan because 
of the JIT and Pull. 

JIT (Just In Time) 
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Produces or supplies Necessary objects at the Necessary timing 
and in the Necessary quantity. 

Pull (One of base of kanban system) 

Downstream process pulls just necessary quantity of the parts (or 
materials). 

And Upper stream process should produce and supply just the 
parts pulled and in the quantity pulled. 

They believed the false rumour which Toyota doesn't make the 
"Production Plan and Production Forecast". 

It is ridiculous. 

And (according to their saying) the source of the false rumour was following 
sentences in a Lean book which says. 

THE FIVE STEPS OF LEAN IMPLEMENTATION 

Step 4: Pull 

Let the customer pull products as needed, eliminating the need for a 
sales forecast. 

Again. 

Toyota also makes the "Sales forecast, Sales Planning and Monthly & 
Weekly and Daily Production Plan" 

Let's go back to normal kanban (Process kanban and Withdrawal kanban). 

2. Tools of kanban. 

Many kinds of tools are used as the kanban. 

Basically the kanban is the tool of information transfer. 

And as just information transfer took 

Card (paper, plastic, metal---), Pingpong, Coin----. 

Information & container: 

Plastic container, Pallet, Bobin.. 

When using these as the kanban, the basic information such Part's or 
Material's name, Process, Quantity/Container should be put and identified in 
the container kanban. 

3. The function required or the purpose. 

Kanban is the signal for "Pull system". 

The signals with kanban are 

The order of Pull from the store or the suppliers. 

The order of production start. 

The signal of not produce. 

To operate the system, there are strict rules which are 

-Never send defective products, materials or parts to next process. 

-Just produce or pull the objects in the quantity which are shown in the kanban 
and at the timing. 

-To stabilize the process within 10% fluctuation 
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(Because kanban system is the tool of "minor adjustment") 

-Continuous kaizen and QRKA (Quick Repose Kaizen Activity). 

-Heijunka to be the essential premise. 

Now one by one. 

-Never send defective products, materials or parts. 

1 hear the talk like a joke. 

The company wishes to introduce Kanban, but doesn't implement and hasn't 
certain level of TQM. 

It is ridiculous. 

As you understand, the production process is stopped frequently in poor process 
reliability. 

And to avoid the line stop, excess WIP and/or inventory are provided in 
the name of kanban system. 

But still the line stop is not able to avoid. 

To operate the system, 0 defect is required. 

0 defect?! You may say that it is impossible because we are human beings! 

At least it is necessary to find the defect in his own process and never send to 
the next process. 

If you haven't such preparedness, you never wish to challenge Kanban. 

Then the thought of Jidoka, Poka-Yoke, Self-check inspection (with simple 
gauge and visual aid) and process visibility are required in the process. 

^ TQM isn't supplemented with TPS introduction, but is one of premise. 

-Just produce the objects in the quantity which are shown in the kanban and at the 
timing. 

2 things. 

One is to produce and keep the quantity and objects which are shown in the 
kanban. 

It is quite natural. 

Another is "No (process) machine trouble" and keep production. 

Again I hear quite often the talk like a joke. 

The company wishes to introduce Kanban, but doesn't implement and hasn't 
certain level of TPM (Total Preventive Maintenance). 

It is ridiculous. 

As you understand, the production process is stopped frequently in poor process 
reliability. 

And to avoid the line stop, excess WIP and/or inventory are provided in 
the name of kanban system. 

But still the line stop is not able to avoid. 

To operate the system, "Unexpected and sudden process trouble" is fatal. 

0 Unexpected and sudden process (machine) trouble?! You may say that it is 
impossible to expect the completeness!? 

If you haven't such preparedness, you never wish to challenge Kanban. 

TPM isn't supplemented with TPS introduction, but is one of premise. 

There was a true story. 
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This happening occurred in the machining production company which I had 
been teaching. 

At the initial stage of my education, this factory which had more than 1,300 
operators in the machining process was still poor factory management 
(including PM: Preventive Maintenance). 

One day the process trouble occurred at the 10 o'clock. 

Suddenly all of the machines stopped. 

The cause of the trouble was that the central air compressor stopped suddenly. 
What happened? 

I questioned to the maintenance manager. 

Trouble of the air compressor, sir! But never mind, it is possible to re-start 
production soon because we have spare compressor, sir! 

But. 

The production didn't re-start during this day. 

Because the second air compressor also had the problems (because of the lack of 
PM) 

This story is an extreme case and not common. 

(Is it an extreme case in a general company?) 

How much (such poor level of TPM company) has to have the WIP and 
inventory to keep the production? 

Probably it is unknown. 

In poor production process reliability, it is not possible to introduce the kanban 
system. 

-To stabilize the process within 10% fluctuation (of the production volume). 

Kanban is very convenient tool for the production control like autonomic nerve. 
But please never misunderstand. 

Kanban has the function of automatic production adjustment, however, it is 
"minor adjustment" of production volume, and never the tool for large 
volume fluctuation. 

And it is required to minimise the fluctuation as much as possible. 

At the last edition (Making stream of production-12) I wrote that 

The wave of downstream (sudden and big change of the production 
volume or production kind in the assembly process) exacerbates to the 
upper stream (parts preparation process, suppliers). 

The upper stream needs to increase the stock level to correspond to the change 
of downstream. 

And the range of the fluctuation (production difference) should be less than 
10%. Yes, 10%. 

For instance the calculation of the number of kanban. 

The number of (for instance) Process kanban is calculated as next formula. 

Nnp = LT of Pk x Average quantity of use/hour (pull of next process) 

Nnp! Necessary number of parts (or materials). 

Pk; Process kanban. 

^Number of kanban card = 

(Nnp + Safety Stock) Quantity of one container. 
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And it is necessary to have the "Safety Stock (WIP or Inventory)". 

As you understand, low level process reliability (like quality problems, machine 
problems and human resource & skill problems) requires large amount of 
Safety Stock. 

Now in Toyota there is a rule for kanban system. 

The rule of the Kanban system is that 

The difference between the purchase order determined and the unofficial 
notification (forecast) must be within 10%. 

(Forecast and Determined purchase order by Toyota car dealers) 

For instance wiring harness business (to Toyota). 

My former company supplies the wiring harness to the Toyota line side. 
And each middle of month, it was (and is) possible to gain 3 months, 2 
months forecasts and next month's information of purchase order. 

The next month's information is not the purchase order determined. 

The purchase order determined is only the kanban. 

The difference between the withdrawal kanban (supplier kanban) and 
the unofficial notification (next month's forecast) is within 10%. 

Again kanban system is the good means for automatic adjustment of production 
as an autonomic nerve. But it is required the strict rule which is the difference 
of within 10% between the next month's forecast (unofficial notification) and 
the actual demand by kanban. 


Note-l) The accuracy of Toyota's demand forecast is not particularly well. 

I may have the opportunity of describe the Toyota's scheduling system, however, in 
here shortly and partly I write it. 

Each month Toyota requires and receives the monthly order from his car dealer. 

And the car dealer is allowed to change the contents of the purchase order "within 
10%" weekly bases. 

How about the fluctuation in the wiring harness production? 

In fact there is not big difference in the number of car sets of wiring harness 

between the purchase order in kanban and the monthly information (next 
month's information). 

But (for instance) Corolla has many variations. And there are differences and 
fluctuates of the part number of the wiring harness. 

Anyway there is no big fluctuation in total number of the car in model. 

By the way. 

The accuracy of Toyota's demand forecast is not particularly well. 

The accuracy of the car dealer's demand forecast is not particularly well. 

The car dealer makes order in the good sellers in the sales volume and "in the 
reasonable stock volume". And if there is a special order by customer, the car dealer 
gives the change in the range of 10% difference. 

Note-2) Kanban is never the tool of corner-cutting of production planning and 
ordering. 
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Can Kanban system omit the production planning (to each process and the 
parts or material suppliers)? 

(The case of suppliers) 

Only kanban is the purchase order determined and the supplier needs to obey 
it. (--- It is correct). 

And the supplier needs to prepare for any order in kanban even though the 
order is sudden and big volume?! ■■■ Wrong and Misunderstanding. 

Kanban is quite convenient, because it is possible to omit the troublesome 
production planning to the supplier?! --- Wrong and Misunderstanding. 

It is no necessary to make and inform the production forecast?! — Wrong and 

Misunderstanding. 

The order determined is given to only assembly process (last process) and the 
upper stream process (parts preparation) is pulled with kanban (--- it is 
correct). 

And it is possible to omit to make and give the production plan of the upper 
stream?! — Wrong and Misunderstanding. 

These are many misunderstandings. And kanban system is never the means of 
"corner-cutting" and violence (to the suppliers). 

(As I write later) the production plan and schedule of each process are necessary and 
never possible to omit. 

The production plan is used for not only the kanban calculation and the determined 
purchase order but also the necessary labour & machine capacity calculation, 
supplier's material preparation. 

-Continuous kaizen and QRKA (Quick Repose Kaizen Activity). 

Kanban is quite convenient tool for small production fluctuation (production change). 
And the function is the automatic (autonomic) adjustment of small demand change. 
But why do we introduce kanban system? 

One is above small demand change adjustment. 

One is to use this for the process improvement. 

I described the rule for kanban system. 

If so. 

Shouldn't we start to introduce this system before the adoption of the rule? 
Altogether it is not. And it is possible to start the introduction. 

But again there is a strict rule which is continuous kaizen and QRKA (Quick 
Response Kaizen Activity). 

Particularly QRKA, it is indeed quite heavy and hard activity, however, it is 
essential. 

In fact, the difficulty thing is not the introduction of kanban system, but continuous 
kaizen and continuous QRKA. 

True story.) 

I have been invited and have visited a factory who was applying the kanban 
system. 

Before my lecture I was guided to look around the factory by the director and 
got the genba presentation of kanban system. 
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It seemed to be well performed the kanban system in the production line. 

And. 

When I made the lecture, I made a question to the accountant. 

My question was the trend of the cash-flow situation in the "Index of 
Inventory Turnover". 

And we recognized the problem which the index was worse than before 
kanban introduction. 

Why? 

The factory started to introduce it in the actual condition which was low 
process reliability. — It (the introduction) is not wrong and bad. 

The wrong & bad thing was that the factory didn't use the kanban for the tool 
of kaizen. He didn't implement the quick response kaizen activity. 

As the result. 

The kanban was started in the factory situation which was still low process 
reliability. — It was OK and acceptable. 

But. 

One day a defect or machine trouble which was not able to absorb with the 
stock level of Store occurred. 

Then in the consideration of the influence to the next process, the number of 
kanban was increased. 

Then 

The number of kanban card was increased and the stock level also increased. 
Initially the additional kanban (we call it Tokkyuu kanban; Express kanban.) 
was issued and retreated after the recovery of the line. 

But gradually it was forgotten. 

What was wrong and bad? 

l) Kanban is a tool of kaizen. 

Why do you introduce or do the TPS? What is the purpose and target? 

The target or purpose of TPS implementation is 

LT reduction, Cash-flow improvement and Throughput improvement. 
i&LT (Lead Time) has 2 phases which are Process LT and Material LT. 

Cash-flow & Throughput can be improved in the Material LT 
improvement. 

This company didn't use (or didn't know) the true function or purpose of 
kanban system. 

The director guided visitors only the model process line of the system. 

Kaizen in kanban. 

Kaizen has many types which are 

QC Circle, Suggestion, kaizen by gemba worker & staff & supervisor and 
leader, Small group kaizen activity, Jishu-ken, Development Action Plan and 
implementation by staff & gemba, Annual policy and project activity by staff & 
gemba. 

And for keeping kanban. 

Most important key is kaizen by gemba worker & staff & supervisor and 
leader. 
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Additionally Quick Response is essential. 

If not Quick Response, 

Not only the line stop, 

But also the problem appeared is hidden and forgotten easily. 

Anyway Quick Response must be. 

I know that it is quite heavy duty to make QRKA, but is essential. 

Kanban should be used as the tool of kaizen in next steps. 

0) Issuing kanban and check the line stability. 

1) Reduction of the number of kanban. 

The kanban circulation is accelerated. And the stock level is down. 

2) If the problem occurred, kaizen implement. And check the stability. 

3) Reduction of the quantity of container. 

It is the meaning of "pull" more diligently. 

And increase the number of kanban (but smaller quantity.) 
i&From big Pull to small and frequent Pull" 

4) Again reduction of number of kanban and check the stability. 

5) Reduction of lot size of (for instance) machine work. 

Smaller and frequent pull. 

Reduction of number of kanban and safety stock in kaizen activity. 

i&No occurrence of problem (material or parts shortages) or smooth kanban cycle is 

"problem". 

Smooth kanban circulation?! 

It is the evidence of too many number of kanban and stock level or 
The stagnation of kaizen activity. 

Again kanban is one of kaizen tool which identifies the timing of kaizen. 

At the recognition of the smooth kanban circulation, it is required to reduce the 
number from the gemba. 

Let's look the relation of stock level, safety stock and the number of kanban. 

(Many times I describe the formula. And please be accustomed to the formula.) 
Again the calculation formula of number of kanban card. 

(The formula of number of kanban calculation of Withdrawal. And 
Process kanban is also same.) 

Number of kanban = (Nnp + Safety Stock) Quantity of one container. 

Nnp (Necessary number of parts) = 

LT of Wdk x Average quantity of use/hour of next process. 

Therefore. 

Number of kanban = (LT of Wdk x Average quantity of use/h + Safety Stock) 

Quantity of one container. 

And for fluctuation and keeping the next production process it is necessary to have the 
Safety Stock. 

In above, I wrote that the demand fluctuation (which from the downstream to the 
upper stream) must be small (for instance within 10%). And the fluctuation is 
absorbed with the Safety Stock (WIP and/or Inventory). 
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Do you remember above figure which is shown in the Making stream of 
production-10 and explained the flow of kanban? 

In this flow there are 2 kinds of kanban (both of them are Shikake kanban: 
Process kanban) 

One is Singou kanban (Signal kanban. Red cycle in the figure) for the 
press. 

Singou kanban; Signal kanban is used for the batch production 

process. 

Another is also Signal kanban (Green cycle in the figure) of the cutting. 
For explain the kanban calculation. Please image this figure and flow. 

The example of Number of kanban calculation. 

Demand/day = 2,500. 

Average quantity of use = 2,500/480 = 5.2. 

Quantity of one container = 20. 

Net working hour/day = 480min. 

LT of Wdk (Withdrawal Kanban) = 60min. 

i&LT of Process Kanban! Fabrication (processing) time + 

Waiting + Handling + Kanban collection time. 

From the kanban to be out from the container & hanged or put in the 
post To the parts to be produced and the kanban to be put in the 
container & stored in the Store.) 

Wdk doesn't need the time of Fabrication (processing) because of to 
be used between Store to Store. 

Nnp (Necessary number of parts) = 

LT of Wdk x Average quantity of use/hour 
= 60min x (2,500 480min) = 312.5. 

Number of kanban = (Nnp + Safety Stock) Quantity of one container 
= (312.5 + Safety Stock) -h- 20. 

Safety Stock is for supplement the demand fluctuation (from the 
assembly) and is calculated as follow. 

Safety Stock = LT of Wdk x Average quantity of use x Safety coefficient. 
And. 

The Safety coefficient is the ratio of demand fluctuation and should be 
small and less than 10%. 

Safety coefficient is within 10%. 

Then. 

Number of kanban is rewrite as follow. 
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Number of kanban = [Nnp x (l + Safety coefficient)] - Quantity of 
container. 

Therefore. (Assuming Safety coefficient = 0.1). 

Number of kanban = [312.5 x (l + 0.1)] - 20 = (312.5 + 31.3) - 20 = 17.2. 
17 kanban cards are issued. 

If and when. 

If and when the process is intended to improve. And some kanbans are reduced. 
Average quantity of use of this parts = 2,500 ---same. 

Quantity of one container = 20 ---same. 

Net working hours/day = 8 x 60 = 480min ---same. 

Safety coefficient = 10% --- same. 

The number of kanban cards is reduced from 17 to 10. 

The kanban circulation become quicker and the stock level is reduced. 
When trying to reduce the stock level in reducing kanban, 

Kanban to be out from the container in the Store in keeping 
FIFO (First in First out). 

The parts which the kanban to be out must be used. 

The stock parts which have kanban must not be used before the 
parts which the kanban to be out. 

Then. 

Number of kanban = (Nnp-i- Safety Stock) - Quantity of one container 
= 10 

= [Nnp x (l + 0.1)] -20. 

Nnp = (10 x 20) - (1 +0.1) = 200/ 1.1 = 182. 

= LT of Wdk x Average quantity of use/hour 
= LT of Wdk x (2,500 - 480min). 

Then. 

LT of Wdk = 182/5.2 = 35 minutes/cycle. Then the speed of the kanban 
circulation improved from 60 minutes to 35 minutes. 

Safety Stock is 

Safety Stock = Nnp x Safety Coefficient) 

Therefore. 

Safety Stock = 182 x 0.1 = 18. 

As you aware the Safety Stock also is reduced from 31to 18. 

When the process is stabilized in the number of kanban, the gemba supervisor 
or foreman should challenge to reduce the number of kanban one by one. 

And watch the situation of kanban circulation and occurrence of parts 
shortages. 

And if a problem occurs (parts shortages), they need to make QRKA. 

Kaizen in kanban is the cycle of continuous Challenge and QRKA. 

-Heijunka to be the essential premise. 

For the implementation of kanban system and the expectation of effect, Heijunka is 
essential. 

And if kanban system is introduced without Heijunka, there is no significance. 
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Let us focus on the relation. 

i&Heijunka has 2 steps (kinds). — In Making Stream of Production- 12, I described. 

One is Work load Heijunka. And another one is Production kinds Heijunka. 

If no Heijunka. 

Let's imagine the production plan which has the variation in daily production as 
follow. 

Today! 1,000. Tomorrow! 100 or 

First half of the month; 10,000 and the latter half; 0. 

You can imagine the difficulties of keeping production schedule and the occurrence of 
material shortages. 

Even though the gemba could keep the production schedule, it has very big Muda and 
very costly. 

Because it is necessary to provide the machines, labour capacity and inventory (& 
WIP) in the peak (1,000) of the production schedule. 

Especially in the kanban system which requires the synchronization of the processes 
in the principle of replenishment pull system, the more downstream (assembly 
process) has the production variation or fluctuation, the more the upper stream (parts 
preparation) has to have excess capacities of machine and labour. 

For example production forecast of the case of Toyota. 

Now in February. The unofficial announcement of the car models and the 
specification are made in November (as the 3 months forecast). The confirmed 
production schedule (Not the purchase order or production order. The purchase 
order is just kanban) is informed at the middle of Jan to each production 
process and relevant suppliers. 

Nov. Dec.15' Jan. 16' Feb. 

-A # ♦ f I —.. 

At the 25th of Jan, 

Production planning department 
makes the Production Plan for 
individual process and suppliers. 

At the middle of the month 

Confirmed Production Forecast by Toyota 
2 Months Production forecast by Toyota 
3 Months Production forecast by Toyota 


With these information, it is possible to set the number of kanban and to provide the 
necessary capacity by the processes and suppliers. 

And even kanban system in pull which requires to produce just parts which are pulled 
can be available in the principle of Heijunka production plan which is based on the 
monthly forecast. 

Story digressed) Excess investment. 

One of point which we should beware is the act of investment. 
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As I wrote above, the company who hasn't the custom of making Heijunka has the 
trend of making excess plant & equipment investment for adopting the variation of 
production. And if once such excess investment is made, it becomes a burden for the 
management long years. 

Therefore we always need to have the custom of making Heijunka for not only the 
Muda of capacities, but also for the act of plant & equipment investment. 

Then 

The daily production schedule in Workload Heijunka is made based on the monthly 
production forecast. 

Therefore the variation or fluctuation should be minimized in the Heijunka production 
plan. 

The production which is required to produce (for instance) parts in the order of kanban 
(to be out) requires JIT in any process. 

And for this very severe requirement (JIT in any processes), it is necessary to 
minimize or eliminate the variation or fluctuation of both workload and batch of 
production kinds. 

Big lot of before & after processes makes confusion and occurs excessive inventories 
and Muda. 

But it is also true that the factory which has both lot production process (such press, 
furnace or heat treatment, casting, forging) and one piece flow (assembly) has the 
difficulties which are the synchronization of lot production processes and one piece in 
keeping good machine performance. 

And the solution for the problem to be in conflict is SMED. 

Let's look at the relation of number of kanban and the Heijunka. 

Number of kanban cards is one of barometer of inventory level. 

For getting your good understanding I would use one case of a company who is a 
machine tool maker. 

This company has some factories and intended to introduce TPS and the kanban 
system. Firstly he chose two factories which were the assembly factory which has one 
assembly line and the parts fabrication factory which has CNCs (Computerized 
Numerical Control Machine) and NCs. 

Once again please look at next production schedule. (From Making stream of 
production-12.) 

The company who is a famous machine tool maker made the monthly production 
schedule of September. 

These machine tools are constructed of the 300 ~ 350 parts including some unit 
parts. And important 40 to 50 parts are produced in-house and in the parts 
fabrication factory. And others are used the suppliers. 

And the target of kanban system introduction was the assembly factory and the 
parts fabrication factory. 

The products are A, B, C and D and are assembled in "one assembly line". 
Machine tool A: 150 units. B: 50. C: 40. And D: 140. Total: 380. 

A, B, C and D have 40 ~ 50 in-house parts. 

He made following assembly production schedule. 
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Assembly Production Schedule 
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The production cycle is repeated as above monthly bases. 

Again the basic condition of kanban system availability is 

1) It is possible to make Heijunka (in the Production Plan in Demand Forecast.) 

2) The products can be continued in certain term (For instance; continue 6 
months) 

3) Production is repeated constantly. 

4) Minor fluctuation in month to month. 

Assumption of above case. 

The production planning department made above. (No Heijunka.) 

These A, B, C and D products can be expected the continuation more than 1 
year also can be expected repeated demand monthly. But. 

(There are fluctuations of the monthly demands.) 

In such case, it is possible to use kanban in "Pull system". 

And with using this case, let's consider the relation of kanban system and the 
necessity of Heijunka. 

If no Heijunka as above. 

He has just one assembly line. 

Then conventionally he took the production style below 
Making A product 30/day x 5days = 150 and 
Changing product to B and produce 10 x 5 = 50 and 
Changing product to C and produce 8 x 5 = 40 and 
Changing product to D and produce 28x5= 140. 

But this production style caused big Muda of labour capacity, machine capacity 
and the inventory. 

(I have described in Making-12 already.) 

Calculation of number of kanban cards. 

For instance A. (A product has 40 in-house parts.) 

(In here calculate the number of kanban cards of just one part.) 

Product A needs to have the daily stock for 30/day within 5days, also at the end 
of the week (14th), has the stock for the next month's production during 3 
weeks (if not use the Production End kanban). 

And the stagnation of parts inventory occurs. 

In this case let's calculate the number of kanban (which is same significance of 
stock quantity.) 

(Assumption) 
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5 days kanban LT. 

Kanban has some functions as I have described. 

And one of function is the effect of synchronization between relevant processes. 
For starting kanban and as the first, the 5 days LT of the process kanban 
(common use kanban between the parts fabrication process and the 
assembly process) 
was decided. 

Actually the LT was 6 days. But as the start of kanban, the LT 
was decided 5 days. 

On the other hand the Takt Time of the assembly line was 
8h x 20days x 60min + 380 = 25.3min. 

5days (2,400min) LT vs 25.3min. 

Then the situation wasn't possible to say the "synchronize". 

After this start the LT was reduced from 

5days to 4days to 2days to one day (and finally) to half day. 

Then let us focus on the stock levels in the number of kanban in each case. 

Go back to No Heijunka case. 

LT of Process kanban; 5 days = 40 hours. 

Average quantity of use/h = 30/8hours = 3.75/h. 

Safety Coefficient; 30%. 

Quantity of container; 2. 

Number of kanban = 

[Nnp x (l + Safety Coefficient)] Quantity of container. 

Nnp (Necessary number of parts) = 

LT of Process kanban x Average quantity/h = 

40 x 3.75 = 150. 

Number of kanban = 150 x (l + 0.3) + 2 = 97.5 - 98. 

This product A is constituted of 300 parts including 40 in-house parts. 

And the 5days LT is constituted of the kanban circulation time, the waiting 
time of availability of machine use and the manufacturing time. And. 

These parts have shorter manufacturing time (small and simple parts) and 
longer time (large and complex parts). (Assumption; above LT of Process 
kanban is the average.) 

And for providing 40 in-house parts by CNCs and NCs, it takes 5days. 

Then. 

At the end of the next week (14th), 

98 kanbans x 2 parts/ container x 40 kinds/unit = 7,840 parts are 
remained and stagnated as the stock for next month. 

And in same calculation, B, C and D product also have the stock after the end 
of production to the next production. 

Also the kanban cards calculation (of one part) for other products is as following 
matrix. 
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Prod/M 

Prod/D 

K. LT 

Use/h 

Safety 

Q Container 

Nnp 

N of Kanban 

Prod 

Unit 

Unit 

Hour 

Piece 

% 

2 

Piece 

kanbans 

A 

150 

30 

40 

3.75 

30 

2 

150 

98 

B 

50 

10 

40 

1.25 

30 

2 

50 

33 

C 

40 

8 

40 

1 

30 

2 

40 

26 

D 

140 

28 

40 

3.5 

30 

2 

140 

91 


And after the finish of production (one week production), still the kanbans are 
circulated and continue to require the parts production. 

Then as the result after finishing one batch and the 40 hours (5dys) later the 
stock (inventory) level is as the total number of kanban of each part in each 
product. (Again if not use the Production End kanban) 

And as you understand, very much stagnation of inventory occurs. 

In such case is there the meaning to implement kanban system? 

No, it is not. 


Next in the case of Workload Heijunka to be made. 

Workload Heijunka is made as following production schedule. (Also from Making 
stream of production-12) 


Fig-2. 
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This assembly factory has only one line. But. 

If he has 4 independent lines for A, B, C and D, the story is easier. 
And the assumption. If the factory has 4 lines. 

For instance A product (and one part in 40 in-house parts). 

Daily production during 10 days: 9 products/day 
LT of Process kanban! 40h --- same. 

Average quantity of use/h! 9 products/8h = 1.13. 

Safety coefficient! 30% --- same. 

Quantity of container! 2parts --- same. 


Then 


Number of kanban = [40 x 1.13 x [l + 0.3)] + 2 - 29. 
i&29 kanban cards for one part. Total kanban cards are 29 x 300 kinds. 
And same calculation (of one part) for B, C and D is as following matrix. 
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Prod/D 

K. LT 

Use/h 

Safety 

Q Container 

Nnp 

N of Kanban 

Prod 

Unit 

Hour 

Piece 

% 

2 

Piece 

kanbans 

A 
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40 
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29 
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10 
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10 

7 

D 

7 

40 
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30 

2 

35 

23 


As you understand the stock level in number of kanban cards are very much reduced 
from the batch production (before Workload Heijunka). 

From batch production: 98 kanban to 
Heijunka production: 29. 

But again this Heijunka production schedule can't be realized, because this assembly 
factory hasn't 4 independent lines. He has just one line. 


Note) 4 lines better? One line better for similar (Car or Machine Tools) assembly? 

Of course one line is much better and economical, because of eliminating the 
(duplicate) capital investment, space efficiency and labour efficiency. 

Anyway this company has only one assembly line. 

Is this a Production schedule or 
Production Plan? 

When I visit a client, I require to 
show me their "Production 
Plan". 

Then they show such production 
schedule. 

(It is quite natural and) I use the words properly. 

Production Plan and Schedule is (of course) different. 

Production Schedule is one part of Production Plan. 

In Production Plan. 

Schedule in the month, Schedule in the day, Hourly schedule. 

Labour capacity (Shortage or Excess) and countermeasures. 

Machine capacity (Shortage or Excess) and countermeasures. 

Material (Shortage risk, Excess or Obsolescence) and countermeasures. 
Sales forecast. 

Engineering information (Design change, New design products) with the 
timing. 

Maintenance information and schedule. 

Other information. 

These should be in a Production Plan. 

Now above Production Schedule is sufficient enough? 

No, it is not sufficient. 

This is so-called monthly production schedule and is necessary to be cascaded down to 
the Daily and Hourly production schedule, even though the factory has individual 
independent line for A, B, C and D products. 


By the way 
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These daily and hourly production 
schedule is used for the line control 
and visual control in the line side. 
As you can see, the daily production 
schedule is cascaded down to hourly 
production as the hourly production 
target. 



We go back to the principal theme Heijunka. 

The company made followin g Workload Hei junka Production Schedule 

And if the company has individual 
independent assembly line for A, B, C 
and D, it is acceptable to be the daily 
production schedule. 

I wrote that there are Workload Heijunka and Product Kinds Heijunka. 

And if the assembly factory has 4 lines, it is no necessary to make the Production 
Kinds Heijunka (no significance because of one product in one line). 

But this company hasn't 4 assembly lines for A, B, C and, D, but just one. 

And the factory needed to produce these products in one assembly line as mixed 
production. 

4 line assumption to one line mixed production. 


If producing these products in one line 
in mixed production system, above 
Heijunka production schedule is not 
enough. 


And it is necessary to cascade down to 
daily "Production Sequence Table". 
And when making this table it is 
necessary to consider the Production 
Kinds Heijunka. 

Let's focus on the kinds Heijunka. 


The purpose of Production Kinds Heijunka (Workload Heijunka also) is to minimize 
the fluctuation (mountain and valley of production) which causes the Muda of labour, 
machine capacities and the inventory. 

From Workload Heijunka production schedule of Fig-2, I have shown next Production 
Sequence Tables. 

One is next table Fig-3. 
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This is the production pattern of "kind batch" production. 


And another is next Fig-4. 
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This is the production pattern of "kind mixed" production. 

And smaller wave in Heijunka and frequent pull cycle are essential for reducing stock 
in kanban system. 

Now let's look at and compare the stock reduction in Fig-3 and Fig-4. 

Firstly I say the answer. 

There is no meaning in "longer than one day LT". 

Even the production to be broken down to smaller wave in mixed production, but no 
effect in the number of kanban (stock level). 

Why? 

Because the LT is 5 days and the unit is "day". 

Let's calculate the number of kanban cards. 

One of parts of A product. 

Both of these production pattern, the 

Average Quantity of Use (within the LT) = 9products/lday. 

LT of Process kanban; 5days. 

Safety Coefficient; 30%. 

Quantity of container; 2parts. 

Then 

Number of kanban = 5 x 9 x (l + 0.3) + 2 - 29. 

To reduce stock level, minimizing the production wave (mountain and valley) is 
essential. But. 

This story is in the story of shorter and shorter LT and at least less than one day. 

This company started the kanban system in the condition of long parts preparation LT 
which was 5days (40h). 

He succeeded to reduce the LT in the desperate attempt in such as bleeding of blood 
from 5 days to half day. 

So LT to be a half day. 

For getting understanding let's compare the cases of Fig-1 (no Workload Heijunka) 
and Fig-3 in 4h and 8hours LT. 
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Product A. LT; lday (8hours) 

Prod/D 

K. LT 

Use/h 

Safety 

Quantity 

Nnp 

N of 

kanban 

unit 

unit 

Piece 

% 

piece/c 

Piece 

kanbans 

Fig-1 

30 

8 

3.75 

30 

2 

30 

20 

Fig-3 

9 

8 

2.25 

30 

2 

18 

12 

Fig-4 

9 

8 

1.13 

30 

2 

9 

6 



Product A. LT; half day (4hours) 

Fig-1 

30 

4 

3.75 

30 

2 

15 

10 

Fig-3 

9 

4 

2.25 

30 

2 

9 

6 

Fig-4 

9 

4 

1.13 

30 

2 

5 

3 


Produce in half day 


Produce in half day 


Now let's verify the kanban numbers in the cases (LT; one day and half day). 

The case of one day (8hours) LT. 

Again Fig-3 case is that 9 products are produced within 4hours which is the 
significance of very high wave (Production Mountain). 

And if the kanban level is same to Fig-4 (6 kanbans and Small wave 
production mountain), at the 9 o'clock of 2nd day, the stock level falls below the 
safety stock and before noon the line will stop. 

Then it is necessary to provide 12 kanbans. 

Then. The case of Fig-4 in 8hoursy LT. 

Fig-4 is mixed production and small production wave and mountain. 

In this case it is possible to maintain the production with 6 kanbans. 

Again. 

The production/half day is different. 

The case of kind batch production (Fig-3) uses 9 parts within 4 hours in 
concentrated. 

On the other hand the kind mixed production uses 9 parts in one day (9 parts 
within 8hours). 

Therefore the mountain and valley of Fig-4 is lower than the case of Fig-3. 

Then it is possible to cycle with 6 kanban cards. 

8 x 1.13 x (1 + 0.3) - 2 = 5.9 “6. 

The project attempted to reduce LT and achieved 4hours LT. 

The case of Fig-3 in 4hours LT requires 6 kanbans. And. 

The case of Fig-4 requires 3 kanbans. 

4 x 1.13 x (1 + 0.3) = 2.5-3 

In this important thought, the kanban in no Heijunka is no meaning. 


Reducing stock level more. 

Here let us simulate the stock level in the case of Fig-4 (kind mixed production). 
The number of kanban cards! 3. 

One card quantity (quantity of container); 2products/container. 
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Elasped Time 


Production start from 3 kanbans (6 
pieces of the parts). 

Production start and one kanban to be 
out (one kanban = 2 parts). 

One hour later one part is used. And still 
one part is remain. 

2 hours later another one part is used. 
And total 2 parts are used. And 2nd 
container is started to use and the 
kanban to be out. 

3 hours later one part is used. 

4 hours later 3rd container is started to 
use and the kanban is out. 


When 4th hour, the first kanban returns with one container (2 pieces of parts). 
Then the stock level recovers to 2 kanbans (2 container! 4 parts). 

At this case the minimum stock is 1 kanban (l container! 2 parts). 

And this project intended to reduce stock level more. 

How? 


l) Reduce pull quantity. 

This case, the pull quantity in once time is 2parts (one kanban! one 
container). 

Then they intended to do smaller pull which meaning is 2 parts in one 
container to one part in one container also one kanban. 

They tried to more frequent pull. 
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Number of kanban calculation. 

Average Quantity of Use (within the LT) = 
9products/8h = 1.13. 

LT of Process kanban! 4h. 

Safety coefficient; 30%. 

Quantity of container! lpart. Then. 
Number of kanban = 4 x 1.13 x (l + 0.3) 1 

= 5.9-6. 


Simulate as above. Then it is possible to run with one part (one kanban). 

The minimum stock is reduced to one. 

2) Reduce stock level more. "Choro Biki". 

Choro! the nearest word in English is Smaller and Frequent. 

Biki; Pull. 

Once again LT is constituted of 

Kanban circulation time! the frequency and the interval. 
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Waiting; waiting the timing of production order and availability in 
gemba. 

Production time. 

Mizusumasi handling! the frequency and the interval. 

To reduce stock level, the next approach is to reduce LT. 

In l), I wrote the reduction of pull quantity in one kanban. But still the timing 
of kanban cycle is hourly unit. 

(Even hourly unit, it is quick. But more.) 

Then next, they tried to shorter and frequent and smaller pull in reducing 
kanban card one by one. 

And watch the occurrence of parts shortage. 

And QRKA and LT reduction. 

And watch. 

These cycle activities are continued in Choro-Biki which is one of Toyota word 
and is frequent and shorter interval kanban cycle in Mizusumasi handling and 
is effect to lower the height of pull wave (mountain). 

Wave of needs & pull. 

As I described before, the variation or fluctuation of production in 
downstream (assembly process) gives bigger fluctuation to the upper 
stream (parts preparation process) and requires to increase the number 
of kanban which is the significance of increase inventory. 

3) Reduce more in LT reduction in SMED. 

This company attempted to reduce inventory more. 

To reduce the number of kanban, the project of this company challenged to 
reduce the parts production lot size for shortening LT with SMED activity. 
Again kanban LT is consisted of 

Kanban circulation time! the frequency and the interval. 

Waiting! waiting the timing of production order and availability in 
gemba. 

Production time. 

Mizusumasi handling! the frequency and the interval. 

And they targeted to improve the situation of the time of Waiting and 
Fabrication in smaller lot size combined with SMED activity. 

Story digressed) What is TPS (Toyota Production System)? 

TPS is 

The system of "Continuous Kaizen" in the production activity. 

Again let's consider what is TPS? 

TPS is constituted of the basic concepts (JIT, Jidoka, Muda) and the 
techniques which are 

Heijunka, Kanban, Visual control (Andon etc.), Standardization (Standardized 
Work, Standardized Work Combination Table and Standardized Work Chart), 
Jishu-ken, QRKA (Quick Response Kaizen), SMED, Takt Time, Multi-Skill, 
Multi-Process work, Poka-Yoke, Mizusumasi, Seiryuka, Performance Control 
board, Te-ban, TPM, TQM, Cellular Production etc. etc. 
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I have made a conversation with my old friend (Toyota experienced) with drinking. 

He expressed that 

Stock (Inventory, WIP) is enemy! 

Because it hides the problems and hides the necessary opportunity of 
improvement! 

Stability is enemy! 

Because it is in the situation of too many stock. 

We need to break the stability in challenge! 

Eventually TPS is the cycle of 

Make stability, Break & Challenge & kaizen, Standardize and make 
stability, And— continuously. 

4. Number of kanban calculation. 

Many times I have used the formula of kanban calculation. And I believe you could 
understand the kanban calculation. 

Monthly bases the number of kanban must be calculated and revised based on the 
monthly production schedule and situation of kaizen. 

And this production plan & schedule must be given to not only in-house each process, 
and also the suppliers. 

Then each process and supplier need to calculate and revise the number of kanban of 
each part or material. 

For example (the case of wiring harness and circuit preparation) if the machine 
process has 3,000 parts (circuits) kinds, the kanban numbers of all parts (3,000 kinds) 
should be revised (increase or reduce^ depending upon the increase or reduction of 
demand forecast in the production plan.). 

I described the calculation formula and exampled before. Then in here I describe the 
supplement. 

By the way another kanban calculation for Supplier kanban. 

In the 7page, I explained Supplier kanban with the example of Sumitomo. 
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In this kanban card, there are the sign of "1-6-2" which is the kanban cycle also the 
delivery time. 

Again these meaning are 
1 - In one day. 

6: 6 times delivery at 8:00, 11:00.. 

2: This kanban is required to deliver after 2 kanbans. 

In this case the number of kanban card issued = 20. And 
How the 20 was calculated? 

It is possible to calculate the Number of kanban cards with the kanban cycle. 

The condition. 

Kanban cycle: a - b - c = 1 - 6 - 2. (shown in the kanban) 

Number of kanban: 20 (shown in the kanban). 

Safety coefficient: 10%. 

Quantity of one container: 10 (shown in the kanban). 

Average Quantity of Use/day : X; (Unknown in above kanban card) 

The number of kanban cards is calculated with following formula. 

Number of kanban = 

(Nnp + Safety Stock) -=- Quantity of one container = 

[Nnp x (l + Safety Coefficient)] -=- Quantity of one container. 

Nnp = LT of kanban x Average Quantity of Use/h. 

LT = a/b + (a/b) x c = a/b x (l + c) = 1/6 x (l+ 2) = 1/2 = 0.5. 

Nnp = 0.5 x X = 0.5X. 

Number of kanban = 20 = 0.5X x (l + 0.1) -=- 10 = 20 
Therefore. 

Average Quantity of Use/day: X = 20 x 10 -=- 0.55 - 364. 

Now let's confirm the figure with the kanban calculation form. 

Again. Withdrawal kanban calculation. 

Nnp x (l + Safety Coefficient) -=- Quantity of one container. 

Nnp = LT of kanban x Average Quantity of Use/h. 

In here LT of kanban is calculated as below. 

LT of kanban = Interval of withdrawal + Time of withdrawal. 

And. 

Interval of withdrawal = a -=- b (b times withdrawal within a days) 
Time of withdrawal = (a -=- b) x c (withdrawal timing comes after c 
kanbans delay.) 

Then. 

LT of kanban = a^b + (a + b)xc = a/b x (l+ c). 

This case 

LT of kanban: 1/6 x (l + 2) = 1/2 = 0.5. 

Average Quantity of Use/day: 364 (calculated above). 

Safety Coefficient: 10% 

Quantity of one container: 10. 

Then 

Number of kanban = 0.5 x 364 (l+ 0.1) -=-10 = 20 
Then this case, 20 withdrawal kanban cards were issued. 
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-Safety Stock. 

The contents of Safety Stock. 

The safety stock is necessary for quick response to (the customers) or the next 
processes and has 2 contents. 

One is Production demand variation. Another one is Process reliability. 

In the formula of the calculation, there is the item of Safety Stock. 

I wrote that the Safety Stock is for the demand (pull) fluctuation because of the 
production fluctuation of downstream process (assembly) and should be small for 
instance within 10%. 

And I explained the case of Toyota and the supplier. 

As you know this case and formula which all of the Toyota books (kanban explanation 
book) are presented for the calculation of kanban. 

And this formula considers only the fluctuation of downstream process (assembly 
process) also requires minor fluctuation (within 10%). 

But in fact is there the reality of "less than 10%" demand fluctuation in the most of the 
product kind (like as the car manufacturers) in general companies? 

No it is not realistic. 

Another word. 

Is the 10% Safety coefficient realistic as the safety stock in general companies? 

I think No. 

To consider the Safety Stock, what are the necessary contents? 

One is production schedule change in a month and/or week--- 
Production schedule reliability. 

One is (parts supply) process reliability. 

Troubles of Quality, Machine, Labour resource, —. 

In the example calculations, I used the 30% Safety Coefficient. And to reduce stock 
level it is also necessary to reduce the Safety Stock, 
l) Production demand variation. 

One is production schedule change in a month and/or week. 

It is necessary to improve the accuracy of demand forecast. 

And if it is not possible to expect to improve, it should be given up the kanban 
for this product. 

One of basic condition for kanban is certain demand forecast. 

(It is also true that there is no "certain" demand forecast. But.) 

General companies and Toyota are different condition. 

Toyota can make his sales plan and production schedule by his own. 

And he can do as he planned. 

But general companies can't do so. 

Even though the general companies make his sales plan this is the 
"prediction" which is like "Betting". However it is necessary in reality. 

(In the next description, I will write the Toyota Production Planning.) 

In Toyota, the demand or production schedule fluctuation is within 10%. 

But the demand fluctuation of another general company might not be within 10% and 
might be much bigger (20%? 30%? or more?). 
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Therefore general companies need to have the warehouse to respond quickly to the 
customer demand. 

The Safety Stock (in warehouse) is required to consider the fluctuation of the customer 
demand. 

Note) Safety Stock and Safety Coefficient. 

Safety Stock is the inventory for avoiding shortages which is caused by 
uncertain factor such demand variation. 

In the Inventory Control the Safety Stock (SS) is calculated as follow. 

SS = Safety Coefficient x Standard Deviation x -f LT 
And 

Safety Coefficient is provided as the table. 

For instance 

The acceptable (shortages) percentage = 10%. 

The Safety Coefficient = 1.29. 

The Standard Deviation comes from the theory of statistical empirical 
figures which is the difference between the forecast and actual and 
forms normal distribution. 

Kanban calculation comes from the theory of Inventory Control. 

However. 

Safety coefficient in the (my) kanban calculation is simply explained and is the 
difference between the scheduled production (or demand) quantity and actual 
in the statistical empirical figures. 

Then please don't confuse. 

I'm not nervous of the figure of Safety Coefficient and say that it is acceptable 
"approximately or roughly" at the introduction stage of kanban. 

Rather than the nerves of Safety Coefficient figure, it is necessary to attempt to 
improve Forecast accuracy and Process kaizen particularly QRKA. 

2) Process reliability. 

One is (parts supply) process reliability. 

Number of kanban = [Nnp x (l + Safety Coefficient)] Q of Container. 

This formula doesn't consider the process reliability level of upper stream (parts 
preparation process). 

No. It is wrong. 

In fact the influence of process reliability is contained in LT. 

(For instance in poor machine condition, it takes longer LT.) 

But it is realistic to consider the Safety Stock for process reliability separately at the 
beginning of kanban introduction. 

If the process reliability is poor, shouldn't be implemented kanban system before the 
sufficient level? 

No, it is not always true and is possible to start even though to be still low level. 

The problems of process reliability of upper stream (parts preparation) are the 
troubles of 

Quality of parts and/or raw material, machine and equipment, human 
resources. 
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And the problems of parts preparation process reliability is contained in the 
kanban LT. 

However, I accept to start the kanban introduction in low level process reliability in 
the absolute condition which is QRKA (because kanban system is one of kaizen 
means). 

And when starting the introduction activity, it is also acceptable to have sufficient 
Safety Stock in the experience. 

Story digressed) 

What is the function of conveyor? 

Why is it necessary to describe the function of conveyor production in this column? 
Because I want to explain that kanban system also has the function of conveyor 
production line. 

Kanban system has the function of conveyor production line. 

When teaching the function of kanban system, I talk about the comparison of kanban 
and conveyor production line. 

True story. 

I tell a story of a company who intended to introduce conveyor production line. 

I have had a requirement from the client company. 

The requirement was to connect the entire processes which were from material cut, 
parts production with machines and furnace, polishing to sub-assembling and 
assembling with final inspection. 

Then 

The managing director (he) established a project team to realise the spectacular plan. 
(His image was the Toyota manufacturing process.) 

And soon the project met some difficulties. 

One of difficult condition was that these processes were over 2 factories 
(material cut and parts production in one factory. Polishing, subassembly and 
assembly in one). 

One was the process of furnace. 

And one was the mixed production with the products to be targeted kanban and 
spot and small demand. 

Production kanban targeted; constant and stabilized demand. 

Spot and small demand; basically make-to-order production. 

Firstly the project planned to separate the factories for kanban targeted products 
which had been applying the make-to-stock production and spot and small lot demand 
which had been applying the make-to-order production. 

Then they designed the spectacular conveyor line for kanban targeted products. 

At the finish of the process designing of the conveyor line, I was invited to resolve 
above 3 difficulties. 

(Because above 3 themes needed tremendous investment to realize.) 

First of all. 

I confirmed his requirement as follow. 

Connect entire process? 

Why? 
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To reduce LT and WIP and Inventory. 

Why? 

To improve the performance, cash-flow and Throughput (internally). 
Confirmation of his true demand. 

With through this activity, he wanted to establish the managerial Lean 
constitution. 

(Anyway his desire wasn't to connect the entire processes mechanically.) 

And I got the project presentation of the action plan which was the introduction of 
spectacular conveyor production system which was to connect entire processes with 
conveyors. 

The idea of conveyor. 

Seiryuka in the parts preparation (with machines) process. 

All necessary machines are specialized and aligned in the conveyor line side. 
Connect 2 factories with aerial conveyor. 

Connect the aerial conveyor to the main conveyor line (sub-assembly polishing 
and assembly and final inspection.) 

Then 

The project required me the solution of furnace process. 

In fact the project members had studied TPS (Lean, TOC as well) seriously and 
desired to make a conveyor production line like as the Toyota car manufacturing line 
(which also has the aerial conveyor). 

Also the project expected the suggestion to persuade the parts production factory 
manager who objected to their idea (because of the falling the machines performance). 
The managing director also concerned about the enormous investment and the 
deadlock of managerial lean constitution improvement. 

And I made a meeting with the project members and pointed out the serious lack of 
the action plan. 

In the action plan there was no description of the top policy (principal object) and the 
plan of conveyor introduction was described abruptly. 

I suggested. 


In an action plan the principal policy should be described. 
One example of action plan format. 
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This is the summary sheet of an action plan. And from second page, detail action plan 
is described. 

And in the summery sheet 

There are Policy statement, KPI for follow up and others. 

(I will describe the detail of project or annual action plan management in the 
factory management.) 

Note) The pages of action plan. 

First page; the summary sheet. 

Second page; (if necessary) second summary sheet for explain the total view of 
the system like the Stream Mapping. 

For instance Kanban introduction. Total image of the kanban and 
material flow. 

Third pages ~; detail of action plan with individual action item. 

Note) One page best. 

In Sumitomo these is an unwritten rule to make a report. 

The unwritten rule to make a report is 

One page best. 2 pages better. 3 pages or more worst and not to be read. 
If it is necessary to make more than 3 pages report or action plan, it is required 
to make and attach the summary sheet (like above). 

True story. 

When I was in UK (United Kingdom) there was a joint meeting between 
Sumitomo and the UK subsidiary company. 

And the subsidiary company provided the meeting materials which were more 
than 100 pages. 

When starting the meeting, one of Sumitomo director said as follow. 

"Please wait. Where is the summary of this meeting material? 

Or do you require us to read these 100 pages materials? Are you kidding? 

Please understand, when we make a decision we look at only one page. 

Only one page! 

"Stop this meeting and please make the summary sheet." 

Anyway I told them that their action plan is no value because of the missing of 
principal policy and the conveyor system is only one of means and not the final target. 
(Omit the description detailed.) 

Next. 

I required them (project member) to list up the function of conveyor system which they 
insisted in the brainstorming. 

What is the function of conveyor system? 

The conclusion of the brainstorming and the function of conveyor. 

1) To carry the objects. 

2) It is possible to know the working order and the timing in the alignment. 

3) Connect each process and synchronize. 

4) Kaizen tool (occurrence of stagnation in line balance). 

And next, I required them to list-up the function of kanban system. 

(They already studied and knew the kanban system, but hadn't the experience.) 
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The conclusion of kanban system (for example Process Kanban). 

1) To identify the necessary production and quantity. 

2) To identify the necessary timing of the production. 

3) The function of name tag including before process and the store address to be 
put. 

4) Synchronize between each of the process in kanban control. 

5) One of kaizen tool (which identify the necessity and timing of some 
improvement). 

6) Stock & Inventory control. 

7) Automatic nerve of production fluctuation. 

And I continued my teaching to the project members. 

Compare the function of conveyor and kanban system. 

As you understand the missing function in the kanban system is the function of "To 
carry the objects". 

Note) The WIP o stock level is same and there is no advantage in a conveyor 
system. 

On the other hand the disadvantage of conveyor system is the flexibility. 
Based on the study by the project, we made the discussion with the managing director 
and recommended to introduce the kanban system. 

When comparing the conveyor system and kanban, in fact kanban system has no 
function of "l) carry", but has 2), 3) and 4) functions of conveyor. 

And the flexibility to a change of demand, kanban is much better than conveyor. 
Additionally the investment is (for equipment) almost 0. 

Then 

I taught to the managing director the function of kanban system as follow. 

"Kanban system is an invisible conveyor and has the function of connecting & 
synchronizing processes (even distant processes.)." 

And I suggested to stop this conveyor plan. 

(Personally I don't like conveyor production system because it has very bad flexibility 
for the production or demand change.) 

By the way 

I believe that you know the formula of the Ordering Point of Inventory Control. 

The formula of Ordering Point (OP) is 

OP = LT (of Procurement Period) x Average Quantity of Use + Safety Stock. 

For instance 

LT; 3days. Average Quantity of Use; 2pieces/day. Safety Stock; 2. 

Then. 

3 x 2 + 2 = 8. 

When the inventory level reached to 8pieces, it is the timing of order. 

As you aware, the kanban number calculation and Ordering Point calculation are 
same. 

The great point of kanban system in TPS is 

The calculation and control is introduced in production process (not in 
warehouse). 
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It is great and excellent idea. 


This description of kanban system doesn't finish and continue to next. 

And before finishing this column, I would respond to one question. 

Question: How to keep 5Ss condition in gemba? 

As I have written, 5Ss is the essential condition for JIT in the visual management. 
Again JIT is 

Produce and/or supply 

Necessary objects in necessary quantity at necessary timing. 

And how can we understand and judge the necessary materials or parts in necessary 
quantity in the production process? 

If the process adopts the kanban system, only the kanban cards can be the tool of 
judgement. 

And for keeping the system, 5Ss condition is essential. 

Answer to the question. 

The question was how to keep 5Ss activity in gemba. 

I get annoyed such frequent question (from my disciple), however, I understand that 
still there are many companies who have the difficulties of the introduction and 
stability of 5Ss condition. 

It is quite good idea to start from the stability of 5Ss before the innovation such 
introduction of TPS (TQM, TPM or Kaizen whatever). 

But please lead the activity of 5Ss correctly and read my 5Ss documents. 

Firstly I write the answer to the question. 

1) Teach true 5Ss. Katazuke is not 5Ss, but one of important process. 

2) 5Ss is also the object of kaizen. And it is necessary to improve the method. 

3) It should be involved in the managerial index (KPI) and the organization. 
Again for your reference. 

Recently I wrote to my Mexican friend following message. 

Dear Antonio 

I would send this material for your reference. And it is my pleasure if the material 
could be helpful for you. 

When I made 5Ss training, there was next conversation. 

(l) Is 5Ss same to "Tidy up"? 

(In US, sometimes 5Ss is taught the same meaning of Tidy-up.) 

The scene of this story is the dialogue of Mom and her kids in the kid's room. 
Mom: Kids lunch! Please tidy-up playroom now. 

Tim: OK mom. 


(After while) 

Mom. Done! 

Mom: Nancy, I told you to tidy-up. 

Why you don't tidy-up the doll? 
Nancy: No mom. I will use this after lunch. 
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Mom: Nancy, tidy-up once and put it in the toy box. 

Tim, do you need these (papers)? 

Tim: No mom. These are not necessary. 

Mom: So litter in the trash box if these are no necessary. 

And put the trash box and the toy box in the positions designated and 
marked. 

Kids: Yah mom. 

Based on the scene, my students discussed that is Seiri & Seiton activity same 
to tidy-up? 

In the conversation above, there were the key words which were "Necessary or 
unnecessary", "Position designated" and "I will use this after lunch". 

The answer is of course the activity of Seiri & Seiton in a factory and tidy-up 
are different. 

The difference is that 

Seiri should have the standardization about the items of 
Where: Location designated. 

What: Necessary things in standard and in the visual control. 
How many: Maximum (and minimum) in standard and visually. 

When: Supply cycle. 

Who: Supplied by whom and/or the person in charge to control. 
Because of the standardization, Seiri is most difficult step in 5Ss. 

Again. 

Tidy up is Katazuke in Japanese. And Katazuke is of course important. However. 

5Ss is not Katazuke (tidy up). 

When looking the activity of 5Ss introduction of the companies who couldn't stabilize 
it, only Katazuke activity had been done as the name of 5Ss. 

Katazuke is important and the activities are 

Judge and separate necessary and unnecessary objects. 

Throw away the unnecessary objects. 

Decide the location and mark for the necessary objects. 

And put the necessary objects in the place designated. 

(2) Who does interfere the stability of 5Ss? 

Do you know? 

Who does interfere with the stability of 5Ss? 

The workers of gemba? No. It is not and the ridiculous answer! 

The persons who interfere with the stability are not the gemba worker, but the 
managers and supervisors (most of the case). 

To stabilize 5Ss activity, the understanding of managers and supervisors who have the 
responsibility to keep daily production and improve the efficiency is important. 

They know the importance in their brain, however, sometimes they say 

"Omit 10 minutes 5Ss activity and continue the production because of the delay 
of today's production." 
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They know the importance of the activity, however, the 10 minutes 5Ss activity before 
end shift equivalents to 2% efficiency down (8hours = 480 minutes). 

In many cases, one of barrier of the 5Ss stability is the managers and supervisors. 
They know the importance and it is quite true. But. 

They have the responsibility to improve the factory performance and to keep daily 
production. 

Improvement of efficiency and keeping daily production are visible. 

The effects of 5Ss activity are difficult to feel directly. 

Managers and supervisors have the job role of Shitsuke (educate and motivate 
the gemba workers). But they prioritize to the immediate and visible profit. 
Then they sometimes require to the workers to omit the 5Ss activity. 

And then the gemba moral falls down. 

Please look at carefully the true cause of introduction and stability failure of 5Ss. 

One of barrier is the managers and supervisors who know the importance. 

(3) Is 5Ss activity Muda? 

I would present another story which also were in the discussion of my students. 

Is 5Ss activity Muda? 

The definition of Muda is any non-value-adding activity to the products. 

In fact the activities of Seiri Seiton and Seiso don't add the value to the products. 

Just because of non-value-adding directory, is it possible to say Muda? 

There were so many debates. 

Person A: Poor 2 Ss (Seiri and Seiton) can be the cause of defective products. 
Person B: Right then, if the cause of defects is not relate to 2 Ss as we looked at, 
in this case the 5Ss activity is Muda, isn't it? 

C? 5Ss activity is important and it is very clear because it is one base of factory 
management and effect to quality, safety and other key issues. 

B: I know that 5Ss contributes to the safety. But for keeping safety condition 
the (Tidy up) Katazuke is enough and 5Ss is no necessary. 

As we learned, the definition of tidy-up is 

Separation of necessary and unnecessary, 

Throw away the unnecessary things and 

Put the necessary things in the Place designated. 

And 5Ss and Katazuke are different. 

I know the importance of 5Ss. 

5Ss is important, however, the activity doesn't add the value to 
any product directly, and it is quite true. 

D: One supervisor proposed me to omit the daily shift meeting. 

Daily shift meeting is important to make the communication. 

Are this daily meeting and (not only the meeting but also) any meeting 
in gemba Muda because of non-adding-value directly? 


(Omit) 

(after the discussion and great numbers of opinion, they concluded as 
follow.) 
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And they concluded as next. 

5Ss activity is one kind of Muda (in the definition of Muda). 

But this Muda is very important. 

And it is required both seeking the effectiveness and minimizing the 
taking time in kaizen activity. 

Note)-l. 7 Muda in TPS 

Excess production, Waiting, Carriage, Work contents itself, Stock & 
inventory, Movement, Defects. 

Note) _ 2 All workers participation to factory management. 

With through the 5Ss activity, general workers can contribute and 
participate to the factory management. 

Just because the activity can't add the value to the products "directly", 
Is it possible to say the activity to be Muda? 

Of-course no, but it is required to improve the effectiveness. 

A management activity doesn't give the value to the products directly, 
but is essential for total efficiency improvement. 

But on the other hand the means of management also is one of objects 
which is required to improve the effectiveness. 

(4) The problems and difficulties of gemba workers. 

Now if it was succeeded to eliminate the barriers of the managers & supervisors, is it 
possible to succeed the introduction and stability of 5Ss? No, and still not sufficient. 

I present additional story. 

One operator expressed his concern and complain. 

He said: It is impossible to keep clean during the work. 

And it is impossible to clean the machine which dirtied with the oil and 
lubricants within the 10 minutes of daily 5Ss activity. 

Dirty, dirty and dirty daily bases— 

And we give up the 5Ss activity (daily Seiso). 

(Then 5Ss becomes the superficial activity.) 

Again in this case also it is required to make kaizen activity to minimize the (for 
instance) scattering oil & lubricant. 

In this case also, the key to stability is kaizen. 

(5) Seiketsu is essential to keep the condition and the stability of 5Ss activity. 
Seiketsu is not the "Standardize", but "Devise to keep" the activity. 

I saw many cases which Seiketsu is defined to be Standardize. 

And it is a fatal mistake. 

Standardize should be involved in the Seiri, Seiton and Seiso. 

In Seiri, the standardization is essential. 

What is necessary objects? What is unnecessary objects in the gemba? 
The objects which are not related to the production are unnecessary. 

(This answer is correct, but too primitive and too natural.) 

In the Seiri, it is required to identify 

What, How many (maximum and minimum), Quantity 
put in (container) —. 
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When (long years ago) I got the education I had the bitter experience 
which I kept the material in over the standard and I was yelled at 
abusively by Mr. Suzumura. 

At that time we implemented 5Ss and the stock level allowed was 
standardized in the visual aids. 

Seiton is the theme of Place designated and the how to place. 

And it is quite clear that in Seiton also the standardization is essential. 
In where (good disposition.), How to place (Fi-Fo and —-). 

Seiso also requires the standardization. (For instance Machine) 

Where clean-up, Degree of clean, With what Seiso tool and 
How. These should be identified in the (for instance) visual aid. 

Again Seiketsu is not the activity of standardization. 

(Caution) 

Despite to be standardized, is it possible to keep 5Ss? 

The answer is very clear and is No. 

Despite to be standardized, it is not possible to stabilize 5Ss without to 
eliminate the discontent of the managers & supervisors and the machine 
operators. 

But how to eliminate or minimize their discontent? The answer is Kaizen. 
Seiketsu is the activity of keeping the condition of 3 Ss (which have been done the 
Seiri, Seiton and Seiso) in the activity of kaizen (creation of idea). 

It is possible to implement the 2 Ss (Seiri and Seiton) in no cost (extra action and 
time). 

But Seiso is required the appropriate time and most of the time of daily 5Ss activity. 
5Ss activity is one of Muda (in the 7 Mudas in TPS, but important). 

Therefore the managers & supervisors wish to prioritize to the immediate daily 
problems. 

Therefore for getting their understanding and cooperation, it is necessary to devise to 
minimize the time. 

A machine dirties with oil and lubricants. But if it is possible to devise the scatter 
protection in the machine, it is possible to minimize the Seiso time. 

The Seiso tools also are the objects of kaizen to minimize the time required. 

Anyway it is essential to teach the importance of kaizen to minimize the taking time. 
Seiketsu is not the Standardization, but Kaizen. 

6) It should be involved in the managerial index (KPI) and the organization. 

All of the failure case of 5Ss stability which I have heard and seen, there is the same 
trend or lack. 

Despite of the fact that the grand activity such Katazuke campaign (with the name of 
5Ss activity) was implemented, the true 5Ss couldn't be introduced and stabilized. 
Why? 

The trend and the lack of the stability failure are the managerial issue and 
organizational issue in the genba. 
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In all of the cases, it is possible to see the trend of the managers thought that 5Ss 
activity is one of autonomous activity by gemba. 

And additionally the managers misunderstand the gemba "autonomous" activity. 
Autonomous activity, however, it is necessary to commit by the management. 

When I coach 5Ss, I teach following 2 things. 

(1) Managerial commitment in KPI (Key performance Index). 

To keep the sound factory management, 5Ss in KPI is essential. 

For instance efficiency. 

Efficiency improved in Total Optimization. 

Efficiency improved in Sound Factory management. 

Efficiency improved in keeping 5Ss condition. 

The top management is required to evaluate the factory and the manager in the 
efficiency, but "based on the well maintained 5Ss". 

(Good efficiency in bad 5Ss shouldn't be valued.) 

With through such managerial attitude, it is possible to keep the managerial 
commitment. 

(2) Gemba organization. 

The factory needs to raise the mind of "autonomic activity". 

How? 

I recommend to establish the Committee Activity in gemba which is 
constituted of the gemba workers and staffs (total 5 persons) who have the 
certain period (3 months) and the tasks. 

The tasks are 

5Ss evaluation in the checklist. Requirement of the improvement. 
Maintaining the Kaizen chart (photos of before and after). 

With through the activity, it is expected to raise the leadership, kaizen mind, 
the mind of "All people's participation (to Factory Management)" 


Next I write the kanban system a little more. 

The mechanism Toyota production planning. 

And if possible, we go back to the case of the company (President: C. Wilkins) and the 
project. 
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